advantages than those homogeneous counter points. This can be act as effective ecofriendly 54 catalyst to convert high toxic pollutants to the very less toxic minerals. 55
The modified zeolite can delocalise the band gap excited electrons of HOMO and 56 LUMO levels of metal complexes. Hence they minimize the electron-hole recombination 57 besides a relative number of active sites present on the high surface area based solid supports. 58
In addition, ability of the modified zeolite favours photo induced electron-transfer reactions and 59 generate the photo active powerful oxidative ion-radical species like class of dyes and oxidation of the aryl alchohols. 9 Since, the photo degradation of dyes is an 
Preparation of the O, O'-trimethyl bis (salicylidene isonicotinoyl hydrazine (H 2 L) 132
The O, O'-trimethyl bis (salicylidene isonicotinyl hydrazone) was prepared by refluxing 133 the aliquot of the SAL (1.12 g, 2 mmol), isonicotinyl hydrazide (1.8 g, 4 mmol), two drops of 134 the glacial acetic acid in absolute ethanol (40 mL) for 2 h, the resulting white solid was washed 135 with the water, ethanol, chloroform, diethyl ether and dried under vacuum Yield:0.68 g (80% 
Preparation of Ni(II)L . 2ClO 4 143
To the DMF solution (5 mL) of (H 2 L) (0.52 g, 1 mmol), the 30 mL ethanolic solution of 144 nickel perchlorate hexahydrate (0.38 g, 0.5 mmol) were added and then heated at 353 K for 3 h. 145
The resulting lemon yellow solid was washed with the hot water, methanol, diethyl ether and 146 dried under vacuum.Yield:0.6g (72%), M.p. and decomposition > 543 K; ESI-mass m/z 579.2. 147
. 149
Preparation of Cu(II)L. 2ClO 4 150
To the DMF solution (5 mL) of H 2 L (1.1 g, 0.5 mmol), 30 
Preparation of metal exchanged zeolite, (M(II)-Y [M=Ni(II) and Cu(II)]) 157
The metal perchlorate (M(ClO 4 ).6H 2 O, 0.1 mmol) was added to the 50 mL aqueous 158 solution of 1 g of Na-Y zeolite and it was stirred for 8 h at 368 K. The obtained solids were 159 filtered, washed with 100 mL of hot distilled water and dried under vacuum for 10 h at 353 K. 
Oxidation of the BH by the FC and ZEMC.composite materials 170
A mixture of the M(II)L.2ClO 4 (0.5 mg 0.01 mmol) (100 mg in case of ZEMC), 30% 171 hydrogen peroxide (0.34 g, 1mmol) and BH (0.0184 g, 0.1 mmol) was added to a flask 172 containing dry acetonitrile (10 mL) and reaction mixture was stirred for 7 h at 333 K and final 173 products was analysed by the UV spectra and one of the reaction product benzophenone is 174 confirmed by LC-MS analysis. (Fig. S7 -S12 ). The shifts in bands, their peak assignments in wavenumber 211 are listed in the 
233
and 1000 cm -1 due to the antisymmetric bending and stretching vibrations of the metal 234 coordinated perchlorate moiety are confirmed.
20
.
235
The FTIR spectral data can give the information of crystallinity of zeolite and 236 encapsulation of complexes. The FTIR studies of NaY ESI † ( . These observations suggest 252 that very weak involvement in the metal ion in coordination in the zeolite. The FTIR spectralanalysis provided the evidence for the encapsulation of metal complexes in the zeolite matrix 254 and crystallinity of the host zeolite. 255 
Optical absorption spectra /DRS studies 258
The UV-visible spectra were recorded for H 2 L, FC and ZEMC and the corresponding 259 spectra are given in the Fig.1 (a-e) . The absorption spectrum of the H 2 L in UV region exhibits 260 three absorption bands at 272 nm (π→π*), 288 nm (π→π*), and 332 nm (n→π*). 
EPR spectral studies 298
The EPR spectra of Cu(II)L.2ClO 4 and Cu(II)L-Y in liquid nitrogen temperature were 299 recorded and presented in Fig.2 ( a & b) . The g values are calculated relative to 300 tetracyanoethylene g-marker (TCNE, g=2.0023.). The copper (II) (I=3/2) complex is typically 301 anisotropic in nature at LNT. Nitrogen hyperfine splitting can be clearly seen in the spectrum. than Cu(II)L.2ClO 4 , this might be either electrostatic interaction of the sodium ion or due to 319 the silica skeleton. These observations conclude that geometry of the mono nuclear coppercomplex in the free state and encapsulated sate almost same and electronic studies also supports 321 the EPR observation. 
X-ray Photoelectron Spectroscopy analysis 327
the X-ray photoelectron spectra of 2p level spectra of the nickel(II)and copper(II) complexes 340 are well documented.
36. The appearance of shake-up satellite lines behind the M(II) 2p core 341 lines of the Ni(II) and Cu(II) was shown covalency, magnetic and geometric properties of the 342 compound. These XPS results are matched with an earlier investigation.
37
. From Fig.4 and 343 Table 2 From ESI † (Fig S 14c&d) The copper (II) complexes was shown shake up satellites where 349 as the diamagnetic Cu(I)(3d 10 ) never give any satellite peaks. Hence the Cu(II)L.2ClO 4 
and 350

Cu(II)L-Y shows the paramagnetic nature(3d 9 ). This observations confirms the presence of 351
unpaired electron in dx 2 -dy 2 orbital and EPR spectral data also supports the same. 40 The 352
The NMR, ESI-mass and the above spectral studies confirm the possible proposed 364 structure of the complexes in the free and encapsulated systems as given in the Scheme (A&B). 365 
Thermal analysis 439
The TG/DTG curves of FC and ZEMC were performed in static air atmosphere and 440
were shown in Fig 6(a-e) clearly suggests the metal free complexes were strongly inclusion in the cavities of zeolite 452 From Fig(7e) the NaY weight loss(15%) take place sharply in one step due to the presence of 453 water molecules, when comparison of these observations also suggesting the presence of the 454
3.9: FESEM/HRTEM Analysis. 481
Typical scanning electron micrographs obtained for the parent NaY and the ZEMC are 482 shown in Fig.7 (a-c) . The, Na-Y possess shape of the particle is cubic angular. The SEM 483 analysis of the ZEMC shows crystal nature the Na-Y was remains almost same even after 484 complexation occurs in the cavities of the zeolite. From the (ESI † Fig: S18-21 
47,48
The TEM photographies of the parent NaY and ZEMC are shown in Fig.8 (a-c) . This 506 reveals that structure of the solid supports was rectangular spheroid (tablet shape) and its 507 channels were well ordered. intermediates adduct and it can improve the substrates rate of the reaction rate and selectivity. It 540 was observed that the copper has hiegher tendency in formation of the reactive intermediates 541 than nickel. ZEMC less probability to formation of the polymeric and dimerised oxo species 542 along with metal (II) centres where as the free complexes shows this phenomenon. This assets 543 may show and leads to improving the product formation in the liquid phase oxidation 544 reactions.
545
Catalytic activity and kinetic parameters of ZEMC and FC in BH oxidation. 546
The catalytic activity of the FC and ZEMC was studied in the liquid phase (mild) 547 oxidation reaction of the BH, while using H 2 O 2 is an oxidant. Generally the metal complexes 548 oxidation reaction depends on formation of the perhydroxy and hydroxyl radicals in presence 549 of the oxidants. The polymeric nature of the free complexes might show less activity even at 550 H 2 O 2 . In absence of H 2 O 2 BH oxidation was not occurred, so metal active center play crucial 551 role in the BH oxidation. In presence of the FC the optimum conversion was observed with 552 
556
The BH oxidation the spectral change and consequences of the absorption spectra recorded at 557 223 and 259 nm. The aliquot samples were collected from reaction mixture for every 60 min 558
and absorbance values were recorded at 223(±2) nm. From (ESI † Fig: S26a-e) the progressive 559 decrement of absorption bands for every 60 min and those corresponding product 560 benzophenone peaks also been absorbed at 250 and 340 nm.
51
. From the Fig. 9 (a) 
Mechanistic issues for photochemical performance 598
The photo catalytic degradation of the RhB with NaY,
Ni(II)L.2ClO 4 and Cu(II)L.2ClO 4 under UV/Visible irradiation has been studied. The 600 percentage of degradation and kinetic parameter calculated based Lambert-Beers law 601
The degradation efficiency was calculated by the optical absorption spectral analysis. 603
The aliquot samples of reaction medium were collected and the consequence absorption 604 changes were recorded at 554±1nm. The spectral changes were given in the ESI †. Fig S27 & S28 The ZEMC has more degradation performance when compared to FC and NaY zeolite. In 606 both probe reactions the removal percentages are 15%, 88%, 100%, 55% and 50%(26%, 73%, 607 78%, 44% and 63% in case of visible light) for the NaY,
and Cu(II)L.2ClO 4 respectively. The metal enhance the acidity of zeolite during exchange 609 process, due to this photo catalytic performance, rate of reaction and removal efficiency of the 610 RhB also increases.
54 ZEMC could decrease the recombination of electron-hole pair and 611 enhance the photo catalytic performance. The apparent rate constant (k app ) and fixed 612 concentration of the H 2 O 2 may leads to be concludes first order reaction. Fig. 9 . reveals the 613 negative slope in the both cases. The rate constants for the both irradiations was NaY, Ni(II)L-614 
637
From the ESI † Fig :S28 lower in the wavelength around 5 nm due to either the electrostatic 638 interactions with hydroxyl groups or formation de-ethylated spices of the dye molecule during 639 the degradation. 57 The photo generated electrons give more efficiency towards the hole 640 formation and minimize the band gap energy, mean while the formation of the (Table: A ESI †) might influence the rate of the reaction rather than average 689 particle size and crystalline nature. 690
